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THE  EEASIBILm  OF  USING  FIBER  GLASS  REINFORCED 
PLASTICS  TO  FABRICATE  PETROLEUM  FUEL  TANKS 


IHTRODOCTION 

An  inviestigation  was  conducted  to  determine  the  feasihility  of  using 
fiber  glass  reinforced  plastics  for  the  fabrication  of  600-gallon  fuel 
tanis.  Such  tanks  would  be  transportable  by  truck  and  used  to  carry 
aviation  fuels motor  fuels,  or  JP~1|-  Jet  fuels.  Metal  tanks  of  600- 
gallon  capacity  have  been  built. 

The  investigation  included  (a)  laboratory  determinations  of  the 
solvent  resistance  of  recommended  reinforced  plastic  materials  and 
(b)  a  survey  of  material  suppliers,  reinforced  plastic  fabricators,  and 
other  government  laboratories  to  review  prior  work  in  this  and  related 
fields  and  design  problems  which  would  be  encountered. 

ANALYSIS  OF  PROBLEM 

The  development  of  satisfactory  plastic  600-gallon  POL  (petroleum, 
oil,  lubricant)  tanks  resistant  to  petroleum-base  fuels  depends  upon 
several  factors.  These  include; 

1.  Use  of  one  or  more  chemical  and  weather-resistant  resins 
which  will  not  affect  the  fuels  adversely  or  be  deteriorated  by  the 
fuels  or  by  outdoor  weathering. 

2.  Us©  of  fiber  glass  and/or  other  fibers  and  fillers  in  the 
proper  forms. 

3.  Competent  plastic  engineering  design  of  the  complete  tank 
to  meet  service  conditions  and  military  characteristics. 

4.  Construction  of  the  tanks  by  e^gperienced  fabricators  using 
proper  resins  and  reinforcing  agents  according  to  an  approved  engineering 
design. 


LABORATORY  WORK 

Laboratory  screening  tests  were  run  in  this  Division  using  the  organic 
solvent  resistance  test.  Eighteen  fiber  glass  reinforced  plastic  samples 
selected  and  submitted  by  suppliers  for  possible  use  in  making  600-gallon 
tanks  were  found  satisfactory.  The  details  of  the  test  methods  are  given 
in  the  Appendix. 

No  laboratory  work  can  be  done  in  this  Division  on  iteius  mentioned 
in  Analysis  of  Problem.  These  are  engineering  questions  and  can  be 
conqpletely  answered  only  in  cooperation  with  industsyi  for  example, 
through  a  development  contract. 
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a.  Ha'veg  Industries;,  Inc. 

Attn:  Mr.  Thcanas  Anderson^  Mgr. 

]fev  Products  Division 
West  Warren;,  Mass. 

b.  Carl  H.  Beetle  Plastic  Corp. 
ll|-5  Globe  Street 

Fall  River;,  Mass. 

Attn;  Mr.  Bussell  C.  Riley,  Eng.  Dept 
or  Mr.  Richard  Brysn,  Gen.  Mgr. 

c.  Reinforced  Plastics  Corp. 

Vineyard  Haven,  Mass. 

Attn;  Mr.  Burnham  Litchfield,  Pres. 


Custom  producer  of  plastic 
tanks  and  equipment  for 
use  vith  chemiceils  and 
gasoline. 

Custom  producer  of  plastic 
tanks  and  equipment  for 
use  vith  chemicals  and 
gasolinei  some  have  been 
used  in  Arabia  for  petroleum. 

Custom  producer  of  plastic 
articles  including  275- 
gallon  gasoline  tanks  for 
Ordnance  Corps,  US  Array. 


The  Harford  Engineering  Co.,  Inc 
501  N.  Union  Ave. 

Havre  de  Grace,  Md. 

Attn;  Hr.  M.  H.  Nevman 
Production  Mgr. 


Successors  to  the  Luria- 
Coumand  Co.  producers  of 
toO.°gallon  water  carriers 
for  the  Array  Ordnance 
Corps,  emd  other  tank 
trucks . 


e.  The  Heil  Co.  (Main  Office) 

Milwaukee  1,  Wisconsin 

Attn;  Mr.  R.  G.  ^uipton.  Sales  Eng 

The  Heil  Co.  (Plant) 

Hillside,  N.  J. 

Attn;  Mr.  George  Kuhlmen 


Custom  producers  of  trans.^ 
portation  tanks  of  from 
1|00  to  45OG  gallons  capa¬ 
city.  Some  of  these  are 
insulated  and  are  used  for 
milk.  The  plastic  material 


suitable  for  use  with 


g,  American  Hard  Rubber  Co. 

93  Worth  Street 
New  York  1%  N.  Y. 

Attn;  Mr.  Vincent  B.  Stolz 

Technical  Representative 


j.  General  American  Trans.  Corp. 
Plastics  Division 
380  Madison  Ave. 

New  York  17,  N.  Y. 

Attn;  Mr.  Carl  E.  Holmes 


h.  Beetle  -Boat  Co . ,  Ine . 

Foot  of  Grinnell  St. 

New  Bedford,  Ffasi'. 

Attn;  Mr.  R.  H.  Gee,  Sales  Mgr. 

i.  The  Fihercast  Corp. 

B03c  326 

Sand  Springs,  Oklahoma 
Attn;  Mr.  E.  D.  Editisten,  Quality 
Control  Mgr. 


k.  ,  Limn  Laminates,  Ine. 

Huntington  Station 
New  York 

Attn;  Mr.  Joseph  Bova, 
Contract  Admin. 

l.  Molded  Fiber  Glass  Co. 

WlOl  Benefit  Ave. 

Ashtabula,  Ohio 

Attn;  Mr.  Robert  S.  Morrison, 
Pres. 
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mo  Reinforced  Lasninates  COo 
30to  Bo  Hennepin  Are, 

Minneapolis  13;  Minno 

Attn;  Mr.  C.  K.  HorriS;  Gen.  Mgr 

n.  THorapson  Trailer  Corp. 

PikesTille  8;  Md. 

Attn;  Mr.  Cliarles  L.  Cogswell; 
Contract  Administration 


o.  Winner  Mfg.  Co.;  Inc. 
Box  399 

West  Trenton;  N.  J. 
Attn;  Mr.  I.  M.  Scott; 
Pres. 
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CONCLUSIONS  AND  RECOMMENDATIONS 


The  concliisions  and  recammendatlons  axe  as  follows: 

1.  It  appears  feasible  to  develop  a  rigldj,  portable  ^  fiber 
glass  reinforced  plastic  600~gallon  tank  for  petroletra  fuels. 

2.  It  is  reconmended  that  fui°ther  solvent-resistance  tests 
be  run  xising  larger  sashes  of  plastics  and  actual  fuels  instead  of  the 
test  solvents  used  in  the  tests  reported. 

3.  It  is  recommended  that  further  engineering  work  be  carried  out 
under  a  development  contract.  This  should  include  complete  mechanical 
design  of  the  tank  and  construction  of  prototjrpe  tanks. 
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APESBDIX 


SOLVEIilT  RESISTAUCE  TESTS  OF  REIHFaRCED  PIAgTIC  SAMPLES 


Tests  ■were  iTJn  on  small  saaqples  of  reiafo3rce4  plastics  nsing  essen¬ 
tially  the  same  pirocedores  and  tecbniqnes  which  ha¥e  proved  successful 
as  screening  tests  for  evaluating  the  resistance  of  synthetic  rubber 
co!i5)Ositions  to  petroleum  fuels  o  Details  of  the  tests  are  given  in 
Method  6001^  "Liquid  Treatment  Tests^,  General"  and  Method  6211,  "Change 
in  Volume,  Liquid  limnersion,"  both  of  which  are  part  of  Federal  Test 
Method  Standard  No,  601,  "Rubbers  Saaqjling  and  Testing." 

Table  I  gives  the  known  data  on  the  coaqposition  of  the  I8  saaqles 
tested  and  the  resxilts  of  the  tests  for  the  percentage  change  in  volvime. 
Sanqles  were  the  full  thickness  of  the  panel  or  tube  wall,  usually  were 
one  inch  square,  and  were  not  buffed.  Duplicate  tests  were  run  on  three 
plasticsj  the  others  were  single  tests.  The  liquids  used  for  Types  I, 

II,  and  III  correspond  respectively  to  Mediums  Ho,  h  (low  swelling).  No. 

5  (high  swelling) ,  and  No,  6  (high  swelling)  specified  in  Method  60OI. 

The  composition  of  the  liquids  is  given  at  the  bottom  of  Table  I.  The 
swelling  action  of  these  liquids  on  synthetic  rubbers  is  known  to  exceed 
the  range  of  swelling  of  .different  commercial  gasolines.  For  this  reason, 
these  three  liquids  were  chosen  from  the  ten  liquids  specified  in  Ifethod 
6001  for  the  screening  tests  on  plasties. 

The  ehange-in-volwe  test  was  run  as  detailed  in  Method  6211,  except 
that  acetone  was  not  used.  Each  test  piece  was  immersed  for  5  days  in 
one  of  the  test  liquids  in  a  separate  glass  weighing  bottle  with  a  ground 
glass  cover.  Tests  were  at  room  teigperature ,  which  ranged  from  about  70° 
to  a  of  about  85®F.  Using  a  Jolly  balance,  each  piece  was  weighed 

in  air  and  then  weighed  when  im«rs®i.  in  water.  This  was  done  before  and 
after  immersion  in  the  test  liquid,  and  the  change  was  calculated  as  in 
Method  6211.  Some  test  pieces  were  weigp?ei,  to  a  tenth  of  a  milligram 
after  removal  from  the  test  solution  and  rewelghed  daily  for  the  follow¬ 
ing  several  days.  The  loss  in  weight  due  to  evaporation  of  absorbed 
liquid  was  negligible.  Similarly,  the  eha2sge  in  thickness  of  some  test 
pieces,  as  TOasured  with  a  micrometer  before  and  after  immersion,  was 
less  than  the  accuracy  ©f  the  measuremeat.  Because  these  weighings  and 
measurements  did  not  information  ©f  value,  they  were  discontinued. 
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